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Abstract 
Purpose 

To provide a water-based ink which has superior wettability 
with respect to synthetic resin, can produce clear handwriting 
without defects such as blotting, etc., in the handwriting, and 
can realize said performances in a relatively low viscosity 
range . 

Constitution 

Malotsylcylodextrin, a coloring agent and water are the 
necessary components . 

Claim 

A water-based ink composed by including malotsylcylodextrin, 
a coloring agent and water as the necessary components. 



Detailed explanation of the invention 



[0001] 



Industrial application field 

The present invention relates to a water-based ink used in 
writing devices. 

[0002] 

Prior art 

Water-based ink for writing devices needs to have affinity 
with respect to synthetic resin, for the wettability to be high. 
A water-based ink is filled in the ink cartridge of a fountain 
pen formed with, for example, polyethylene resin, etc., but if 
the wettability of the water-based ink is low, the ink within the 
cartridge will not move smoothly, a residue will form, and the 
writing will be unfavorable. Parts with an ink guide path in 
which capillary function is manifested, such as the pen core, are 
often formed with a synthetic resin such as polyacetal resin, 
polyamide resin, etc., but if the wettability of the water-based 
ink is low, the ink will not be introduced sufficiently, thus, 
there is a problem of causing writing defects. 



[0003] 



Problems to be solve by the invention 

Therefore, in order to improve the wettability of the 
water-based ink, surface-active agent was conventionally added to 
the ink. However, when a surface-active agent is added, the 
surface tension is decreased noticeably at the same time, so the 
writing blots during the handwriting, and "dripping" or 
"spattering" of the ink occur with a slight vibration or impact. 

[0004] 

In order to solve said problems, the viscosity of the ink is 
increased by adding a water-soluble resin such as polyvinyl 
alcohol, a cellulose derivative, dextrin, etc., along with the 
surface-active agent, but a smooth ink flow is prevented by it. 
When an surf ace -active agent is used as the primary agent for 
improving the wettability, various inconveniences arise with the 
decrease in surface tension, so there was a limit to improving 
the wettability. The reality is that a water-based ink with 
sufficient performance has yet to be obtained. 

[0005] 

By taking said situation into consideration, said invention 
aims to provide a water-based ink which has superior wettability 
with respect to synthetic resin, can obtain produce handwriting 



without defects such as blotting of the handwriting, and 
manifest said performance in a relative low viscosity rai 



[0006] 

Means to solve the problems 

In order to achieve said objective, the water-based ink of 
said invention includes malotsylcylodextrin, a coloring agent and 
water as the necessary components. 



[0007] 



Function 



Malotsylcylodextrin is a type of oligosaccharide. With the 
discovery that it is most effective among the numerous 
saccharides for achieving the objective of the present invention, 
said invention was completed. Namely, when malotsylcylodextrin 
is added, the affinity with various synthetic resins, namely, the 
wettability, is improved noticeably. Therefore, when said 
water-based ink is filled in an ink cartridge of a fountain pen 
formed with polyethylene resin, etc., the ink moves smoothly 
within the cartridge. Also, the surface tension is hardly 
changed, the handwriting does not tend to blot during writing, 
and "dripping" or "spattering" of the ink does not occur with 
slight vibration or impact. Moreover, the viscosity of the ink 
is hardly increased when compared with saccharides such as 



dextrin. The increase in the viscosity of the ink is slight 
if the quantity added is increased. 



[0008] 

The addition of 0,5-20 wt% malotsylcylodextrin in the ink 
blend is effective; 3-15 wt% is favorable. If it is less than 
0.5 wt%, said effect is minimal. On the other hand, if it 
exceeds 20 wt%, in addition to being meaningless due to the 
effects being minimal, the malotsylcylodextrin precipitates over 
time, and the stability becomes unfavorable. 

[0009] 

The coloring agent, need only dissolve and to disperse 
evenly in water, which is the solvent. It is possible to use 
various acidic dyes, direct dyes, basic dyes, pigments such as 
carbon black, and various processed pigments. 

[0010] 

The necessary components of said water-based ink are 
malotsylcylodextrin, a coloring agent, and water as noted above. 
In addition, various other components can be added as needed. 
Namely, in order to suppress the evaporation, it is possible to 
add a suitable quantity of a water-soluble organic agent such as 
ethylene glycol, diethylene glycol, triethylene glycol, propylene 
glycol, glycerine, 2 -pyrrol idone, sulfolane, dimethyl sulfoxide, 
triethanolamine, diethanolamine, monoethanolamine, etc. As the 



stabilizer for the coloring agent, it is possible to add a 
suitable quantity of sodium dehydro-acetate, carbolic acid, 
sodium benzoate, etc., as a mildew-proofing agent, a hydrotropic 
agent such as dimethylsulf one, urea, etc. Furthermore, it is 
possible to add a suitable quantity of a viscosity modifier, such 
as polyvinyl alcohol, a cellulose derivative, maleic acid resin, 
shellac, casein, a rust inhibitor such as EDTA, etc. 

[0011] 

Application examples 

Below, application examples of the water-based ink of said 
invention and comparative examples will be explained. Their 
performance will then be compared. The parts in the blend 
examples all indicate parts by weight. 

[0012] 

Application Example 1 

Water Black #100-L 
Ethylene glycol 
Malotsylcylodextrin 
Phenol 
Water 



10 parts 
2 parts 
5 parts 
0.1 part 
82.9 parts 



Said components were dissolved at room temperature using an 
agitator to produce a black ink for fountain pens. 
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Comparative Example l 

A Black ink for fountain pens was obtained in the same 
manner and was composed of the same components as in Application 
Example 1, except for excluding the malotsylcylodextrin from the 
blend. 

[0013] 

Application Example 2 

Soluble Blue OBC 
Glycerine 

Malotsylcylodextrin 
Phenol 
Water 

Blue ink for fountain pens was obtained by dissolving said 
components at room temperature using an agitator. 

Comparative Example 2 



2 parts 
1 part 
10 parts 
0.1 part 
86.9 parts 



A blue ink for fountain pens was obtained by the same method 
and composed of the components as in Application Example 2, 
except for excluding the malotsylcylodextrin from the blend. 



[0014] 



Application Example 3 



Water Red #9 



2 parts 
2 parts 
5 parts 



Propylene glycol 

Malotsylcylodextrin 

Phenol 



0 . 1 part 
90.9 parts 



Water 



A red ink for fountain pens was obtained by dissolving said 
components at room temperature using an agitator. 

Comparative Example 3 

A red ink for fountain pens was obtained by the same method 
and composed of the same components in Application Example 3, 
except for excluding the malotsylcylodextrin from the blend. 



An ink exchangeability test and drip-proof test were carried 
out using said 6 types of water-based inks. In the ink 
exchangeability test, M of the capacity of an ink cartridge made 
of polyethylene resin was filled and then plugged. After it was 
then stored for 24 h in a vertical position, it was inverted. 
The ink exchange mobility was checked. Also, in the drip-proof 
test, an ink cartridge made of polyethylene resin filled with 
each ink was loaded in a fountain pen. After this fountain pen 



[0015] 



was stored for 1 h at 0°C in a position with the body of the pe 
facing upward, it was inverted into a position facing downward. 
After it had been stored for 1 h at 30*>C, the presence of 
dripping of the ink into the cap was checked. 

[0016] 

The results are shown in Table I. In the application 
examples, the results of both tests were favorable. They were 
unfavorable in the comparative examples. Namely, all the • 
application examples have superior wettability with respect to 
synthetic resin and can produce clear writing without defects 
such as blotting of the writing. 





Table 
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Key: 1 



Ink exchangeability 
Ink drip -proofing property 



2 
3 
4 
5 
6 



Unfavorable 



Application Example 
Comparative Example 
Favorable 



[0017] 

Effects of the invention 

As explained above, the water-based ink of the present 
invention includes malotsylcylodextrin, a coloring agent and 
water as necessary components. The wettability with respect to 
synthetic resin is superior, and clear handwriting is produced 
without defects such as blotting, etc., in the writing. 
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